For each order, and in the case of Passeriformes for each family, the paired values of egg weight and body weight were converted to common logarithms, and the regression of log egg weight on log female weight was derived by linear least-squares analysis. In the ordinary method of least squares, it is assumed that the independent variable (here log B) is not subject either to biological variation or to errors of measurement. The residual scatter of the points around the regression line is therefore ascribed entirely to deviations of the dependent variable (here log W) from the
concerned with explaining the relationship as Lack (1968) has done in his elegant analysis, but have rather attempted to find out what common principles might emerge from this particular relationship.
Our analytical approach is basically the same as suggested originally by Huxley (1923-24) , namely to plot log (egg weight) against log (body weight) and to derive a regression equation that expresses egg weight, W, as a function of body weight, B, raised to a power: W : aB ø. The additional data now available allow one to obtain individual regression equat•ens for many orders and families. As Amadon (1943) had anticipated in his review of Huxley's analysis and as Lack (1968) has recently shown for many orders and families, each group of related birds has its characteristic proportionality constant, a. On the other hand, our analysis indicates that the power, b, is most likely the same for all groups, namely 0.675. In addition, the relation of incubation time to body weight is derived (Rahn and Ar 1974); incubation time is shown to be proportional to body weight raised to the 0.166 power. Thus a 10-fold increase in body weight is in general associated -with a 4.73-fold increase in egg weight and a 1.47-fold increase in incubation time.
ME•tIODS or ANALYSIS
For each order, and in the case of Passeriformes for each family, the paired values of egg weight and body weight were converted to common logarithms, and the regression of log egg weight on log female weight was derived by linear least-squares analysis. In the ordinary method of least squares, it is assumed that the independent variable (here log B) is not subject either to biological variation or to errors of measurement. The residual scatter of the points around the regression line is therefore ascribed entirely to deviations of the dependent variable ( Our objectives were first of all to determine whether or not a linear regression existed between log W and log B for the different orders and families. Huxley (1923-24) averaged class intervals (from Heinroth's data) and made log-log plots of egg weight rs. female weight to obtain his slopes. Probably because of insufficient data and his practice of averaging class intervals, he concluded that the slope was nearly 1.0 at lower body weight, but tended to become progressively less as the body weight increased. If this were indeed the case, a related group of birds with a large weight range would require more than one linear regression equation to describe the relationship between log W and log B. To investigate this possibility, we plotted regression lines for individual values, rather than averages, for 9 nonpasserine orders in Fig. 2 and for 9 families of Passeriformes in Fig. 3 . As will be noted, the individual points scatter relatively evenly around the calculated regression lines and there is no tendency for values in the lower weight range to fall above, or for values in the high weight range to fall below, the common regression line. Therefore, we believe that a single regression equation is indeed a valid expression of the relation between log egg weight and log body weight over the weight range observed. The proportionality constants among different orders.--Inspection of the intercepts or proportionality constants, a, in Fig. 1 shows rather large differences among the various orders. This indicates that variation in egg size among different orders can be quite large, a fact that has been well-appreciated since the time of Heinroth. The analysis of variance (Bliss 1967 ) indicates a probability of less than 0.001 that the proportionality constants do not differ among the 17 orders. Thus valid comparisons among all orders can be made when one considers egg size at the same body weight. In Fig. 4 , which shows the regression lines for all these orders, note that most groups include a 100 g body weight and this therefore becomes a convenient point for comparison. The egg weights for 13 orders are shown in order of increasing egg weight in Fringillidae to 2.6 g for the Hirundinidae. The average egg weight for the order as a whole is 3.4 g. Thus with the information presently available the ratio between the largest and smallest mean egg weights in this order is 6/2.6 or 2.3.
RELATIVE EOO WEmHTS AMONG TI-IE ANATIDAE
On the basis of egg weight-body correlates for 149 species of the family Anatidae, Lack (1968) plotted on semilog coordinates egg weight against body weight for various genera or tribes. By this method he was able to show characteristic differences of relative egg weight between various groups. From his data we computed regression equations for each group, most of which are plotted in Fig. 7 . It will be noted that with the exception of the Anserini all include a weight of 1000 g, which was therefore chosen to make an evaluation of relative egg weight. In the inset of •B = body weight; W = egg weight: C = number of eggs in clutch; (C.W) = the total egg mass of clutch; and C(W/B) X 100, which expresses the latter value as percent of body' weight. the caloric energy the female must expend prior to incubation. This relationship is shown in the lower graph of Fig. 8 . As Lack (1968) already pointed out for the Anatidae, the smaller the body weight, the larger is total egg mass relative to female body weight. The slope of this relationship is identical for the Phasianidae. For other groups the slope will depend upon the change in clutch size with body weight. In the Procellariiformes this slope will be equal to (0.734 -1.00) or -0.266, as the clutch number = 1 in this order.
As body weight decreases, total egg mass of the Anatidae and Phasianidae approaches the weight of the female (see Table 1 (Fig. 9) . The body weight range is terminated at 2.5 g as this is probably the lower limit for homeothermic birds and mammals. At the upper end of the body weight scale we have gone to 1000 kg, which we believe is a good estimate of the average weight of the larger extinct Aepyornithidae. This estimate is twice as large as that of Areadon (1947) , and is obtained by extrapolation of the egg weight-body weight equation of the ratires (Fig. 1) 
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SUmmArY
The relation of egg weight as a function of adult body weight was examined in more than 800 species of birds. Plotting the individual values separately for various orders and families on a log-log scale provides a satisfactory description for the allometric equation where egg weight ---a.body weight •. The power function, b, appears to be common for all the orders and families and is equal to 0.67 or %. The proportionality constant, a, varies and is characteristic for each group.
Relative egg sizes can be compared among different orders, families, and tribes at a specific body weight common to. each particular group. Thus the relative egg weight for 13 orders at 100 g body weight varies from 21% for the Procellariiformes to 4.5% for the parasitic Cuculiformes. At 30 g body weight the relative egg size among 14 families of Passeriformes ranges from 20% in the Fringillidae to 8.7% in the Hirundinidae and for 9 tribes of the family Anatidac from 10% for the Oxyurini to 5% for the Cairinini at 1000 g body weight.
The relation of clutch weight and number of eggs to. body size is described for the families Anatidae and Phasianidae. In these two families the increase in clutch weight is proportional to the square root of body weight. When clutch weight is expressed as percent of body weight this value is inversely proportional to body weight. The maximal value is equal to. 100% where clutch weight equals or slightly exceeds the body weight of the female. A similar value was obtained for eight
